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(54) INSULATED DC-TO-DC CONVERTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an insulated 
DC/DC converter which is superior in circuit efficiency 
and is low in noise. 

SOLUTION: This converter is provided with a main 
switch element 2 on the primary side of a main 
transformer 4, and a synchronous rectifying element 5 
on rectification side, a synchronous rectifying element 6 
on commutation side, and a drive switch element 7 on 
the secondary side. The main switch element 2 is 
controlled to be switched by the control pulse of a PWM 
control circuit circuit 12. In synchronization with the on- 
period of the main switch element 2, the synchronous 
rectifying element 5 and the drive switch element 7 are 
turned on, and the synchronous rectifying element 6 on 
commutation side is turned off. In the on-period of the 
main switch element 2, the primary power of the main 
transformer 4 is transmitted to the secondary side, and 
DC output is sent out to from an output terminal 10. The 
primary side of a drive transformer 1 1 is connected to a 
path leading to the main switch 2 from a PWM control circuit 1 1, and at the outputting of the on 
signal from the PWM control circuit 12, the reset pulse of the drive transformer 1 1 is added to 
the drive switch element 7 to cause the synchronous rectifying element 6 to be turned off on 
communication side before the main switch 2 is turned on. 
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(54) l^mo>^m jeSiMDC— DCn^A— 3? 



(57) mm 

iwmi ms&mmicnni&y -< x<Dtm&i d c - d c 

2 2 :^ffl!ltcfi^?^[«|BlfigM}rL*? 5 i$KgK«|iI 
6 ilffii&X^- «y 7 ^mi'f^o P WM^J 

fflJUIIgS 1 2 eDfBSf/^/VXte i'j T^X-f 2 «X 

P WM^ffilUll^ 1 2 e.±X-< -y ^^^^ 2 IcS^aSSti: 
F^-f 7 h^>X 1 1 CD 1 3CfiI*g?SBL. P WMMfflllHl 
8&1 2A^5<3D:tVM#ffi;'3l^lC. K-^-YT" h-^VX 1 1 
CO y -fe -y b/^;l'X;&|g«fX'i' -y ^^^^ 7 tCifin:t^ ^x-r 
■y 9^^? 2 A^^r -5 BU fc*KJt«ll^^^? 6 




1 

X-Y ^m=¥-^m^. 2 55?ffllIlHlK{c f4^J>^ <t% WIB± 

mmmj't^m.i'f ^ tuie^x-r vis* i: 

• )t:71!i&{cJ:^T 1 ^fflllHlSSjb^?. 2^WlHl8S 

JE^ ffi :tfi^*^ P. ^^fei^a D C - D C n v/^- 5? 

^-i':/h^VX(3!)l^=J-r4';?>^^*n. V'^-fzTh'y^ 
VX<?3 2 ^ffillfctt. tut5SiJW''^^l'X(c<fc S^X-r -y 

fc-rSi^MD C— D C 3 V/^— 
CP5B1S2] Jp^:*-7]KttiiIISlJ:J;-3T^-V:t7Jffi: 

X®y -tr-y h>'^;l/Xt±oT«^^ti-i.«/!i4i: bfcWiR 
3S 1 IC«cDi^SD C - D C 3 >'/'C-:5f o 

CWjftllS] ^X-Y>>'g^^?--v$'J@l>'^;bX:&«m-rs 
ig&ggtn p n h-7Vv^X^fi:p n p b^Vv^XtJf 

h ^>'J?x^cO'^-x«l«Mm'^-'i'X<D#^Mffl!li: 

LT/rSiU F^-i'yh^>XCDli^3'f7l'«-i^Wti: 

X® 1 ^n-i';l':teJ;tf h— T'i^d?— 7l/|iI!K©n p n F'^ 
^'v'X^^iga bT=EX-r y ^^©A*^»{J:S5iS 
SS^3t-tt@SSi:j|^b, f!iW-'VbX<D;tv£t5^7mi:fflS*« 

xcD 1 ■^zi^A'-^w^^mmt hftm^ i xaa?* 

a 2 E«cD«Ma D C - D C n o 

X-r -y vtc j; oT!BimS??fE^?«X:^^fi^3Km^ 
•f±TlRlfflSg1C«?^:t7^-fe!:5SEl&X'i'>y^^?i:. ^ 

XO 2 ^3-l';l/0-'S;I/XfctJ^3^^©:t vWP^^/£»f Tie 

taia&X'i' -y =^m=?K7.-^ -y^^iymmiB^t ltso^ 

Mimmm 2 ^«©^ffiD C - U C n V-"?— o 

mmm 5 ] ^x-r -y '^'m^(r}Xi]^m<DycMmmc 

{*, ^X'i'-y^^<D;t>'^Wic^±X'r-y'?-^?*^ 
^f-::/ji-vrsMte*x-i' -y ^^^©A*«a*^M«r 
IC^JSLT h ^i/X^ 1 :^3-Y;I/'\co«^«Ff; 

^&]Si6T F^-i':?"F'7>'Xcoffi:^^7-y :/'-r.sPffl®f& 
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i^JpJ.D C — D C 3 V/^— :Sf<. 

>'iglij^fc F^-i':/F'5>'X*^?>ffi^*ns/^7i'X«^ 

DC — DCny/^— :?fo 

CM^J^?] ?<'i'>F^>'Xt«:<feoTl^«lHjI^i:2 
^W|plSSjb^*^«ti, l^MHKlcttfiffil/^/l/Xtc.tS 

-y 2 ^ffliJliIM{c{±^t>:& < i: t>Wffi± 

x-r y^^-i^cDit^'mmKmm-s^r^^yf^^^^^ 
Miai^ws?^*?<?):i- ymm^mm s sex ^ -y 

fev>T. tuie±x-Y -y ^m'^'DXtimmoyy&wmi':. f 

^ F -7 VXC9 1 ^3 -1' ;i' i: 3 v-r ^■y- i: o*?]©!^ 
20 !{)^^X^'-yg^^©A*^afe:M5>Jfc^Sn. F-^-f 
r b ^>XCD 2 ::-mHcit. HufBKSS/S;l'X ic j; ^atX-f 
•y -3^^?®:* :/mmm\tC. ^X-Y -y •^*?cD A:^3§a*^ 

^«bT:5f->'* vr^taicseiG f-^i*:^ f ^v-x© 2 

^#tli:-ri.*^MD C — D C 3V/^-:5ro 
[000 1] 

CO 0 0 2] 

— DCnv/^— ^tjb^SienTfcDs 01 Hch^<dV^ 

So <lci[)|ili®t±#M5p3 - 2 3 5 6 6 8Wji:mcmm-S 

[0 0 0 3] |S10{c:^C''T. iaA^J^?T\ lat* 
(+) A;^. 1 b{± (-) A:^. 2 -y 
40 3tt^tV*-F. 4a;<-<:y h7:yx^ 5a±X-<>y^ 
^?2*'«X'i''y'^2!-i'^k:5Sffif SlRl^S^? (lElt 
WMffiSt^^) . 6a^X-i'-y9^^?2*^X-r-y9^;t 

7 6 «?)ifflefx^ ^y 8 

3— ^3-r;K ganvT'vu-^ utt-?-n-eno^^<o 

^^^x^ji-— K-e^;So 1 0(±a4:fl4i?T\ 10 

a« (+) mil. lObii (-) {a;^J-??fe«3, 2,. 5. 
6, 7, <DX-)'-y^^aN^^>:|!.;l'MOS FET 

JO [0 0 0 4] C£0[iilSti::fe(,>-c A:^J^?'i*"'e.A;'32 
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i^fSlc ;?? > h •7>'7> 4 ic j; o T3?gfE^:^a 2 ?)?M!1I8S 

So 

CO 0 0 5] tt^MRIWS?^?5fe<fetJF|gl!lX-l'-y9^ 
-Y •> =f-m^ 2 jb^^VtD^lc^tvrs <fc 3 fclBgii^ti^o 

>'X4fiD2^jftiT?. ^im<o^<Dm^'t^mti., -^a 

Co 0 0 61 ^.X-f'y=f-m=F2iii:tyLr:<^yV'7y 
X 4 U -tr -y h /^;l/XA^^^-r § fc. mWiX-f -y 

So ^XW'«y^^20:t:7ffiK©^cti-c>>?-<Vh^V 

X 4 © y -b h A's.^T LT y -fe >y VI/X*^:^ < T 
3tX-r-yf^^?2;6^::a->'-^-Si"eigi!(X-i'-y3^^? 

7{*:t:7*t««if8f#-r-5o se^sT, ^x-r>y^-*?7 

:im^m^t^o ±X-i'-y^^?2cr);t7MaiiifeV>T 
ti^H-^a-r^l/S nfc«ffllx^;V4^»c <fc -tj T 

CO 0 0 7] c:cDa§3K(©ias&T'a. 

5©;r>' • ^■7S(Fff^3EX-<'y^^-?2CD:t>' • 

^?7J£Ktt?>cli:lc<fc'QT. ±X-Y-y^*?2cD^:7 
fflP^cDikfflPate t>tc ■=» T lEISW^^!^? 6 ^4" 

[0 0 0 8] 

C%W!6'«»j*L.J;5fr«SS^3 t^^PJOIsISStis 3EX 

5 iifgl&X'f -y 7 >»fF-r S c i: 
So L*^L**^5> te3gffllRrm^Jii^?6f±JiM!iX-f'-y 

ft^mi^jb^lEi&X'i' >y 7 Jgrjl 0 )SSc«^ tiTA^ 5 ;t 

^•rso =i<Dtcit. «iX'i'-y^?^7ft^;t>Lr*^e. 
xmm.mmwmmm? 5 >' ^^rcmmaiM^mmm 

W^mir 6 !b'<*fc:t V«^fca5SfcJ6, V h ^ VX 
4<02:^3-r;b*^M^«»fc:?t-5o cco^mmfc<fco 
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CO 0 0 9] <ico^sj^a^^«iBi,w^?rt*?5 6^;r 
aa*fe<fccf7-^'x*^^-r So ^<Drc&. ±x 

i&|3I^^-^i■TlilS&3%^^i^i^)J;•5i:U?^:{c:fe^^ge.-r^ w 

® < *S i: MS*^^^ bfto 
CO 0 1 0] Iftc, MiE®^SSfEu:J;s^ii^a. ^ 

X-f >y 2 tDX-Y y'^Zyif^W.mcitm LXX^ < 
■^^fclsf)^ ^^(Dmmi. DC — DC3V/^-5?©/^M 

T?3tl^i:*So 

CO 0 1 n *»B^«. ±l3tie*<:0MM^g?J?i-rSfta6 

20 ^^^^tx\ mmm^^im-r^ctx-^:s>. 

3^^H^om2 0Sm. ±X'f-yg^^?2^)^^?->;t> 

•5 /J>Sft*^ Bf tgft^fi^ D C — D C n >■/ ^- ^Ji«-r 
SdilTJSSo 
CO 0 1 2] 

30 So ■fSrfc^. ^-<'vh^>Xk:j;oT 

1 iMfJlHSSi: 2^{|J[HlS§*^^^n. 1 :^^ffl!llfiISSKaM 
ll/^;l/Xtcj;SA:^3#«(03teSJc«l&fPfc:J;oT*>' • 

:7igiif)S nsix-r -y 2 >j>jiiiHissti: «^J> 

^:feMS^X'^'•y^lR^©^vS«^I^^:Plm^•^^T^ 

y^-t^m^w^^t)^^!>f & n. tuia^x-i' -y 
aEx-Y -y ^m^t> • ^ ymmi^ -j t 1 ^ffluni 

40 DCci^/^— ^{c^t^T, BijE3£X-Y'y^^?OA:^I^ 
«c?)3emiSi&{c F^-fl/h^vxtO 1 ^n-fyl/*-^* 

n^ K^i':7'h'5>'X€)2^i!ltca. g5a2iM»i/-^-'l/X{i: 

A:^7^s*^?Emu-r^->2j- v-rstufciBuiH K^-rr h 

■7>x(r>z:kmihtj^m^^xmmmmi^m.mrf^'^-zy 

CO 0 1 31 Sft. M2®^Wa, BSffi^l®^B^O« 

50 -y:irysm-$ti^mmmmM^(o^-y^>'mmt:^ 
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5 

[0 0 14] 5 etc. m3<Dmmi>i. mismiKi'tmz 

WfflIA;l/X^{t^-r«M8Btc n p n h ^ V^X^* i: p n 
i.#-;l/iHllg^^nen® h^^'S/X^CD'^-XW^M 

®/^;i/xcDi««e»fcUT/rKu Kv'f:^h'7>x<o 

S*^?) K^-f:/h'9>'X© i:^3-f;l':j3j;t?h— T^A^i? 
— ;HiI{i&©n p n h5 V>?X5f ^^fiLT^X-Y -y^^ 

COO 1 5] ^i=»fc. M4<0^B^a, BiilB5llXf±M2 

©jSitssKStcrn-issnx-r •y^^^vt.toTPiWMjsa* 

sn^ F'7'frh^>x<02^3-(';i/«o/^;i'Xffi:tf*-?- 
vIKttW^J: LTAD^^/^;bxSMffiliIIS2;*#LTM 
COO 1 63 S^K. l|50D!SI?ga. tu»^lX«3l2 

tK^X-Y -y g=-^?A^^->'*>"rSHUfc^X-l' ■y'^ 
?cr)At(^««^raWfC®^LTK'7'f rh^yx® 1 

^7 -y :/-r§ISKS^Klf'^isFKd^Si^5jMTl/^^ <1 fc* 

[0 0 17] ^p.^;:. S6cD^s§tt. mmmixitmz 
a^xf' -y ^^^iDJtviKi&i^te F^-r:/ h^i'Xjb^e. 

[0 0 18] *5k:. ^7®^ffla. :^-C>h^z^Xic 
lc{±'>*< i:t>tuEiX-i'-y^^®;i->'SglftJcllIW* 

■arT:^- ymm-t^mmmmm^t'imif e. tuie^x-f 
•y 'f-m^iD^ zymitmtmmmmM'iFoy:^ ymi^ m 

m-^-ft. ^x-r-y^^^O^v-^^IKi&Jci-oTi:* 

mmmti^ ^ 2 ^ffi!ll^tcx;^;l/4^^e5i 2 i^PllHlSS 
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6 

C— DCnv/t— ^lc:fet,''T. MiezEX'f' -y 
:^j^»©3E«i^JSU: F^-i'r/b'^vx© 1 ^n-i'-'bi:^ 
V7*>-^t (73it^JllIS&*^^X-f -y ^F*?co A:^^*fcM 
^?»Jtc^M*n. K^i'::^h^>XCD2^Mfca. |i5f2M 
®i>'Vl/X{cJ;«±X-<-y^^^^cOi^-v!Ki(lH^li:. iX-Y 

•y '^mi^(DXti^Mt)^^n L T ^ — v-r § M tc tuia 
/o [0 0 1 9] ^^^a^icfet^^T. ^x^y^m'?<o:tym 

fS<D^^. MM/^ibXtD^Vft-^A^^X-Y -y ^^?lcin^ 

p>n. ?E«ggs«auT«)^*nssMJi:<fe-3T. ^x 

^;I/X©:t vmP^ L. T#i#& s n ^ « 

m F^-^T/h-^^-XcD 1 i^n<;l/tc#yi&*nSo 
T. F^'«"^h^vx<?52:^=i'i';l'k:';-tr-y h/Vi/xm 
iEA^^^-r^o c«iO/^;bX1im^St3-T^Ji-7Sgi&llI 

miii^:^-^ -y ^m^iimm^T ix±mm.<Dm.m^-^- 

vox U -y i'a A/ Fmffilca-ri. * 

[0 0 2 0] Vrcif'-oX, ?<-l'>'F-?>'XcD1^ffi!j*^5.2 

wz-^y -Y X(D^^t>m < s ^m^-^^m<Dmmm d c 

— D C 3>'/^-^?<3Da#^;6'«flrBgi::&§ %<DX3o^o 
30 [0 0 2 1] 

ir5f-^^ffu. ^©a«siwa««6xt±(§!iisft-t«.o 01 

Kit^i^^micm^m^D c— d c n v/';-^«<?3m i * 

mBif^msnxr.-^^o ctommiT) c-d c=i>/^—f 

«ftMV-b:-y Fn v/^— 

40 lO^-ecOl att (+) iiJ(?)A:^J^T'2&0. 1 b» 

(-) moyxiimi-x^^. 

[002 2] A:^^l a{Ci±?<-l'>'h'7VX40 1^ 
a(Dm^ti^tb^t)mMt£nxi^^^. 1^3^';b 
4 a(3D##)^l:>t)i^f4MOS F E T*^?>*5±X>r 'y 
^|^^2©FWMcSic^nTV>So aEX-Y-y^^^Tl^ 

2<oy—xi±xtj^'3^i hmicmm-^nxi.^^. ^x-r 

'y^^?2«)y-hti:«F^-r:/h^>'X 1 101^3 
1 a®#^i5&i6^*'«S«c5nTl.^«o i:^=i^'7V 
1 1 acD##i^^3'3^i:A:'jiffFl b tcDPalfcfiP WM 
5tf StlffillSK (>'^-'l/X^«!lffiIlH[K) 1 2 35^/rS^tl'(:t/^5o 



-4- 



7 

X L ±x-r -y 2 (oxtmm. c t fisc^a l c 

COP WMWffliiiigS 1 2 ^Sgi&-rsia^®Mfii)«ii*M 
■-r h ^ 4 <o 1 wm^^My & nrv o 

[0 0 2 3] fijSePWMMWlHlSS 1 2 tiiX-r -y 

wmssi 2©mti^*^5. F9-fyh'9^xi icoi^n 

'l';H 1 a«iSe&LT±X^'-y^«?2®y-hk:S3 

eiga±x-^ -v 9^*? 2 (oxtsmmo^-mMm^mm v 
i a(D#trii&wi( c^x-ry^3^-d'2©y 

to 0 2 4] WfH^'l'V F^VX4{±3T^$^31}CLT 
i;^n-i';l/4 ai:. 2 5>:3-r/l/2 b i:. 3:^ri^;b4 c 

miU OS F E T £0X-< -y j!;^ H^l^^ 

CO 0 2 5] *3t. 2i^n-i';l/4 b©#^i!g46WJtca 
MO S F E TcDX-i'-y?=-|g?A^S:S:i>|SI^gi!^? 
(iiffiSR«l|BIffi^jJf£^) 6 <^ H P-r >WJ*^«f«S« tlXX,^ 

fe^wpiw^gf^? 6 o-^-*- h \mm s -y/u 4 

#t^4!)^«M O S F E T5b''5 *«IE»!lX-< «y 

TcDFWvfc^^nrt^So ^jX'i'-y'^*??® 

^— KiF9'l':^F-^>'X 1 1 02^3-1' ;H 1 b<0# 
^^fc>?)«fcgEM5nTV^§o 2^3-i';H 1 b€)## 
jiftaftSSItlgi&X-i' -y^*?? ©V-XSBi:te?ifi£fl!ll^»» 

6 o v~xmt msmm.mmmmmm? s ©v- 

X»c!:J^3i<73i!S;ffi9-i'>'fcaa$tiT</-'§o 

CO 0 2 6] ^siffi!ii5iMM?jisg? 5 nmmmmmmmm 

^ 6 tSafiX-f -y 7 <3D^n^n©«aiy-XigSiJ 

- ^ 3 ;l/ 8 ©flf^Jc {± n i'T' ^'•y- 9 (D-^tmmti 
3>-7*v-9-9<^)fasigfi2:^3-i';l/4 b©#^%ii)*^ 

?). ^©5^. loaJi (+) mmt!m^u&'^. lo 

btt (-) miii±m=?r'S>^c ^^-^ a*^?iB^p.:^»^*<j: 

^{C, #X'<-y'9^^?2, 5> 6^ 7 {iN^-^^'^-'VM 
OS FETT?a&So 

CO 0 2 7] m" 1 mmmm<ommmD c-d c n://<t 

:^3SS^?i3!)>5.A:^j-rsiS§ft«:^{±. ±X'i'>y'^^?2<o 

X-r-y^Vr^fPfcioTSSiSS^i^fc^lJl^n. 

h 7 VX 4 CO 1 ^ffllljb-^ P)?<'fVF-5VX4(7)2 ^^Wfc ii 
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h^>x4(iD2^iiiT% i5Fmj^7^5. 

fc^, ^3-i>3-i';l/8fej;Cf:3>'xv9-9lc<tr3Ta 
Slfc^MSnTtil^]*^? 1 0:«)^P.ft#-^3l£b^ni.o 

CO 0 2 8] c<Dmmmmicis^'rmm.m^^cti,t. 

PWM^JfflllsllSl 2*^P.±X-l'-y^^^2fc?PW-'^7l/X 

<D;tvM^A^j!ill:^P.nfci:#tc. ±X-Y'yf-«?2*^^r 

^•^■g.1fW*IlI^-&{>fi(jBL'fcCi:-p3&-So y^MMBmrn 
fcfet^T, c:©#**ig6Sa. F^-fT^^f-^vxi i 

mBrnm-vii. ^x-r-y^*? 7*^^*7^088 

CO 0 2 9] i^fcCCDF^-YT'F^VX 1 \ t^M'A-y 
iKiblllSSS 0cD#^:5:ibf^^SSB^-rSo 5fr. PWMM 
^mi^l 2;6^?>02® (a) {C^-T J;'5^S'i»^<;l'X© 

•pT F-7-l'7F-5>>'X 1 ICDl^^rJ-f/H 1 ai:±X-r 
•y ^11?^ 2 <DA;/3^afcfin^ 5 ti^o c «©Jffli/^;l'XcD 
vS^^^ftT^X-r -y 2 (DAij^MiiMn^ 
20 r^ttb-r^c — F'^-1'7' F VX 1 1 i± 1 1 1 

atC;r>"fl^%Sltr02(D (c) fc^f o ^ < PP^65 

ic«!)x >y 7 oxtsmm^^Mt § 1-+^*^ ^ 

;l/X«ffii&2^3'l'7l/l 1 bfc^iB-rSo C^y-b-y F 

/WX}* li^n-Y^Vi 1 a«Da^-i':y:?f'^c5?>'XL 

x-f >y '^m^ 2 (oxtimm c t ©js^^i l c #fcjiic j; r 

#fig^n, fiaj^«8 0 0Hzi:v-5liD<MJS^<0ffii-'W 
ffll/^;l/X©:t>'«^*^iSS^<OU-fe-y F/^^l/Xfcm^ 

CO 0 3 0] C<3[)2^ri^;H 1 h<Df^)\'7.mm^9.\f 
30 rsmx-f y 7 <OA:f3@Sai»KW»c3ES*^T 

(DXtj^mommti^ 3 ^^jn-r/vfe* t«rax-i' -y 

7«asaScfifS8&«aoT?[#^^;^&«*tiSo 
^©«c«lc ^ K> . iKjtWIsJWS??^^ 6 ttTftfc^X-r -y 
^*?2*^:Jf— i':t>' (02 CO (b) (O h^JS^'^—Z/'^ 
vffiS) <3D?E«afilttea-rsMk:^->5d-X-r« (02 

CO (f) (DBMJf"$i~iy:iry&.m) o 

CO 03 1] b^t^^oT, ^X-Y-y^*^2^i^4?->'Jf 

mmnm^^'?- 5 a-*^- v;t v lz-c t p< -f v f ^ 

i/X 4 CO 2 ^Jjn-Y;!/ 4 b iS^UMUn^^Ml' 6 j; o 

6 co^f — >;t ycoantc J; o T -f F vx 

4<0 2i^ifflJc^agit:fb^5?lttiT, Sialia*^»'!fi::*:L. 
CO 0 3 2] ^*3. ^.X'l'-y^^^2(0:*y«BPBltc:St,^ 

50 ra, 2^zi-r;i/4b. n^ifv-y-g. g=- 3—^:3 -r^u 
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p 

CO 0 3 33 Sfc:. PWM»JfflI[Hl^ 1 2 *^5)|iJfflI/^;l/X 
<D*7«^*^^^K}^ffi^ T^X-^- 2 feline 

p>4a?. ±x-Y ^mi" 2 (DXi]^m(Dmmtii p wm 

<5[)I£:S^ K^uWIrI^M*? 6 «*±X-Y -y '^'m=?' 2 <0:^ 

tr^^co-^. ^X-r <y 2 ©;d-7«aKT*«^>illi^^^ 
^il546 ^ £1 ^ t HlfigT?<&-§o 
CO 0 3 4] Sfc. te«£«llqI»Si!f!^?6®:5f— V:^>' 
3 i^=i'i';b 4 c O^OSiiSfi-Ji: j; D , ?EMWlRlffiffi 

CO 0 3 5] ^fe. ^X'l' -y^^T 2 c75::j- :7mr^{C^V^ 
a— i/n-f;l/8^JiR(cffi5SiS-e?Jftti. fctlt)^lOA^ 

M»IsISSl 2teJ;»3s «ii»/^;l'X©/^;l/X®Si|ffll*'«fT 
CO 0 3 6] Sati. 2^5IWC^S^HSIDC-DC3 

a. ±X-r-y^^?2®3£«^lSich-xAJf?-;Hlll^ 

C00373 B3 icis^^^r. ms^nm i 4 com^aA:^ 

nrt-'^o ] — -ri^d^— /HSMStt n p n h'?>S?X:5f 1 
50X5 y:?i:p np h^VS'X^' 1 6<03LS.v^^m 

5. 1 6cOX^-y^f*rScO»^j#Ji4^.X-l'-y^^^2(?:) 

^—hicmM^n. h-yyi^'A-^i 15. 1 eco'^— xti 



(6) #^2 0 0 0-2 6 2 0 5 1 

JO 

^n^n P WM»[HIIS 1 2 ©ffi;d«Sli:^^tlTV^ 
So ^bT, n p n h^Vi^X^f 1 5®3V^^?tt 

1 acD#S^?3f?SStc. p n p h^^Z^i^X^ 1 

CO 0 3 81 mmnm 1 4 ©iE®*^6 1 ^^n-r;^ 1 1 

a. n p n h^^-JXi^ 1 S^JIgfc^T^X-f-y^^? 
2 (O'^— h (cM^SKttiX-r >y 9^^? 2 coAt]^a.<D 
3EM«8Sfc^LTt,>So 5feX'f'>y^?2<0'!r— 
iO ^A^C)p n p h^Vv'XrSf 1 6^MTA:^)^?1 btcM 
^igl^a±X-Y -y 2 (DAt3mA<DmMm.^ t^l. 

CO 0 3 93 Ccr)^2Sy£m^Mt?«. PWMSiMlslK 
1 2/b^e.M«S/^;PX®^V'(l-^7b'!n p n h^Vi^'X^? 1 
5i:p n p h'^Vv'X^ 1 6<D^—7.lCjin:^6tl^t. 
n p n b^:/i^Xi? 1 Stt-^f— V::i-i/U p n p h^V 
v?X:?r 1 6a^— i^:t7-r5o CcD^S. mWlWMl 4 

<!Die^«:^a3Eii^*a-pr F->-r:^ i-->>'x i i <d 

1 JV 1 1 a fc^X^' -y 9^*? 2 (DXtl^Mlcim^ 

1?> ;<-l'Vh^^'X4(?5i;^3-l';H 1 a'Njc'JA^* 
CO 0 4 0] 04 «*%B^©m3miJ^^M®lHFK«j5g 

^:^-ro c 3 iissj^fi8W*''*ui3[i 1 ^c^-r^ 1 mm 
So wiX't' >y 7 tilg 1 mmmmm<Dm-^ t mm 

>'S;l/X«Pgfi£lelKtt:5^'-l'*- F 1 7 iigm* 18.19 

'i':^h9>'Xi lcD2^rn'7H 1 btO#^i^toOiQi; 
ffiitrx-f «y 7 CQy- h MtcSMS nTt^So 
Co 0 4 1] -TifttJ-e, ^-f:t~V 1 7<OT/-F*<2 

:^3-Y;l/l 1 b£0#^^t3 0i^f£:gM^n. 
1 7 iO::^3 y- FJb^SKI&X-i' -y 9^^? 7 <r>f- h fc^^^ 

nrt.-'So ^LT. ^z^-^^t- F 1 7 \cmm i s a^m^j 

Sfi^^ti. Yn<Dij V— F i:|glljX-< -y =f-m 

? 7 ©y— F iKDmumztm^ i 9 © ^ffltj*"?^^^^ 

tU ffiStf*! 9C0flfiWt±^-YVF^>X4£O2:jif3-l' 

;l/4 bflO#f?ji&i6^i:tH*iSS?i 0 a :&i^^:/5^xffl!jm 

CO 0 4 23 CCDM3CO*fiJ0^filW±F^-l'::^h7>X 
1 l<0^^9(.^Oi■<)Vl I bj!)-»55H±e)ti«y-b-y F-'VI/X 
(PWMW®lilSSl 2A^e.W/^;l'XcO:^-V{1^3b^ffi;^J 
^tifci:*tc2^3-Y;H 1 bA^P)aj:^i^nS/^;l/X) 
50 co/^;i'Xiffi^Ma£ bTIM6x-r -y 9^*? 7 F fcAa 
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coo 4 3] Hsttcoy-fe-y h^<.?\y:^(omit.UM^m 

hTch(D'C\ m5(D (a) « P WMffJfflI|i]S& 1 2A>P.tt5 
/^;bXJ&g%UT(/''So Sfe, mm<0 (c) {±ffiln;ft:l 8 

mm<D (d) itmm^i sti 9<D:^mc^-Drm^t 

[00 4 4] tioi^tc. /^;l'Xi|iiggS£iaS}c:J:oT. 

to 0 4 5] /^jvxmr^^m^^Wiif-^^^t. v-t-y h 

CO 0 4 6] *^?3«<o^g^(c infSs y -fe-y h/^;i/X 

COggJ£f±Jgiri^* 1 8 1 9 CO 3 ^SStf* 1 8 <D^T^^ 

CO 0 4 7] ccDm3*sam^0"J©^tiJ^^^i-«iftf^aM 

[00481136 4 ^SBj^M^i^^-To C 

j<-Y>h^i'X4(D«[ii^ffiMlc^S?2:i6li:, KSt 
ffilJ|5l,H^^J?iE^? 6 ^^f-V:^ Vf^ 3 ^rj-r;l' 4 c 
BSU ?f-('>h'9VX4<02:^3-i';l/4 b«ffll/^Tl5?^ 

§0 t<Dtc^. raX'l'<y^^77©h*W>'5&^tegS« 

CO 0 4 9] =tt\i:xn(ommm^ l l^»MMi:l^ 

CO 0 5 0] 0 7«*§|B^}C^^^6»^DC-DC3>' 

©^ 5 ^»^SM^*-ro c ©^ 5 ^Bmmti^ 



(7) ffr?S2 0 0 0-2 6 2 0 5 1 

12 

ll«T?&5o C:©!|mW:*m^»f^lHlKttn p n h 
^vi^x^ZOi:. n>'xviJ-2lfc. S|{a#:2 2 iitc 

[0 0 5 1] 3Vr>i?-2 10-«M«PWM^J®@IK 

1 2©ffi:tl»lc^ig;Sti. r3V-rV9-2 1 cDfMflOtt 
npnh-7>i^X^'2 0CQ-^— Xfc^^Snrv^^-o n 
pn h^Vv'X:5r2 Ocr>:c=-y^{idtX-r'yf-*^2cr) 

V-Xt 1 b*i^^SSlffi^-l'>'2 8 JCgS^^ih. 
10 Tt-'So Sfc. n pn h^Vi^X^2 0^D3I^^i':^^^iH 
■7'1'7■h^>'X 1 KJDi^n-Y;!/! iai±x-Y-y^^ 

^bT. gtn;f*;2 2©— i^tin^f'^-y 2 1 i: n p n h 

^vi?x^ 2 o©y— v^m^mmm^i^mwi^n., s 

^2 2©'fffi«f±tut2«St3i^-l'V2 8^^»SStlT^.^ 

CO 0 5 2] C©^P^mi!!lf^lilS&4 0{±. PWM®IW 
IHISS 1 2 *^5.$iJIW/Vl'X©:t>S#3!j"5jii;^j^ti.f£: t 
^<:^ ±X-^'■y^^2©X*^«*M^^^'>^©sa•T?^ 
20 K-^-f :/h-7>X 1 1 telKi6X^>y^|g^7:S^-V* 
Vt-§i-^*«£E^i^^T'#^ < ^^Si^^MtN-r S HISS 

[0 0 5 3] f *t3-^> ^vt'^-^j-z 1 hmm^z 2<0 

»|Hi£§i 2A>6f!|ffli-'^;U'X©3j->M^:b^ttJ;'35nfci: 

^X-Y -y f^*7 2 ©AAf§a^^?ES^ nr^X-Y -y 
^^2A^i5f— >:tvr«t3©SSCi-n s e c©Hfct3^. 
n p n h^>'v'X^2 2 O^si-V^-lirT^ ^X-Y-y^^T 

2oA7b^» (^^-h -y-xsa) ^m^t^o ^<r>m. 

XI 1 ©2^3-1' 7H 1 b^)>e>IElilX-Y>y^*?7>gr;t 
>'$-y:^5tt^}-:^**/^;l/XaEE^a5;'3bT^ aEX-f-y^?^ 

*{C:Jf->';i-y?-i*^cii5b^qItgi:*So ^Tc c©® 
SST?a> ±X-<'y^«?2©A*^» (-^-b • V-X 

:fet,>©t?. PWMSiJ@I[ilKH 2;b^5S?lli/^;l'X©;t>M 
^*^a5;^SnT*->?.B£X-i' -y^^^Z ©JstJSa*':^— 

CO 0 5 4] 08 fi*^H^©^6SI»«fi?IJ^^-ro 

©m 6 mmemitiimiBm i ^j^sm i: s «i i: 
c t -jjas 0 ^ ^nwii-©«fi)c«tufe^ i mmmmm t m 

^3 0a. |^S^?©NORy— h 2 3i:s ^^'-f:*-— K 

2 4 fc. ffim2 5 n>7*V*J-2 6 i:&flLT«lBg 

JO C0055]NOR'y'-F23 ©ffl;^iSt±lsiJfii!liSffl^ 



13 

mMl" & (Df— h IcMM^n. N O R h 2 3 

4 CD 2 ^3^-;^ 4 b (7D#^^i&i6^fc J&ife-^"»fflSSfc 
SiKSnro^^o Sf£> NORy— b 2 ScO-ffiTafiUcDA 
^V*- F 2 4 i:mm2 5 i:<OM?'JlHlK^:n' 
LrK^'l':/h'7>Xl 1 CD 2 ^H'l';!/ 1 1 bCD^^H 

— KfflfJj&NOR^— h2 3i!lcD[Rl^i:LTV>So 3>'r 
V9-2 6a^®-^*^|SIffiil?fit^?^5, 6<?Dy— XM 

icS^^n. F 2 4 i:SJitl*2 5 

[0 0 5 6] ci<r)B6^|»gffi^Jk:fev^T{i. PWM^J 

ffli|Hl8g 1 2 A^e.ftfi®/^;VXCiJtV'(B^*^fcB:^*nT 
-Y:/F^i'Xl 1C02^3^;H 1 bfcU-fe'y F^I/l/X 
*^*Lfci:#{i:. NORy— F2 3Sc:<0';-fe-v F/^ 
;VX^dt3-r. iX-<>y^«?2*^^->:t^'-r§ButC 

20:5?— V*>'^}i:?l-('>'F^>'X4<!D2^3-i';l/4 b 

<D[Hll^»fm*> ?«-Y>F7>X4cD2 4 b 

H u-^^t/ffiyjft^iRtJti-s »5 1> F^-f:::^ F'^^'X i i o 
2JX'=i-r;H 1 bfc';-fey F/-^;l'X*^Jit)nS0:??^^i^^ 
2^=i-f;l/l 1 b©U-fe-;' F-'^;l'X{c:j;oT^i5g 

Co 0 5 7] C<OII)5©^«IPJO¥W;t-7SBi!llHl^3 OiC 
ffi«!^^ii*-tlTl.^S^V:t-F2 4 i:S$if*2 5 
>'+/2 6cD|HlliS8P^t± F^-l':i''F-7>'X 1 Ucfi^feLT 
NOR y— F 2 3 icira^ y -t F/ Vl/X©/ VbX 

t±s IfeSI^?^ N O R 'y'— F 2 3 -e^fig U^c*\ ^ >'>'^ 
-5*. NANDy-F«<D3ig:<iDliia^?*mt^T«SiE 

So 

Co 0 5 8] S9tt*:%Wh:^S«5^aDC-DCn> 

/^-^ ©sg 7 *s©fjMM^^-ro wMi^fcm 1 ~m 6 CO 

^ISSS?EJfilM-^f4. ^lsilSS5{i:tt±X'r«y^^?2<0 
i^^mW) * F^-ry F^ vx 1 1 © 1 ^3 
1 aJcig^rjic^u ^■®A:^J^M^fJfflLTF 

9-l':/F^>'Xl Uc/^;bX<D«ff^^^^^3:fc*^. m 
7 F^^-f y F ^ :XX 1 1 \C?%)h7.<DmS. 

CO 0 5 9] =t(rjtzii>. mi^m&mm'Qi.t.. Y^-^y 



(8) Wf?i 2000-262051 

F'^VX 1 1 17) 1 :^3-(';l' 1 1 a i:^1.#ij-c03i/'r>i?- 
3 1 i:fiDiS9iJI5l8&ft^^X'r->'g^^?2<?)A^J^Si:M5tJ 
(c^StlTt/^^o ^LT. F9-l':/F'5->'X 1 1 cO 1 
:^n-r;I/ l l a.h^{^^y<r>^l/=f-y^Z 1 tcDSa^iilill^ 
ftU Cj^ffiHS&^^^LTV^^o :J^'l'=i--Fl 3 

£D:i57V-FM7bn:^^?n-^';l/l l a0#^^!&J6«S»c5S« 
^'V^- F 1 3 cozy— FW«, 1 ^^n-f/l^ 1 1 

■p, >i'i'>'F'7>'X4®2:^ffla<0EFIS{iH4. 06. m 

8 CD 2 :km<Dm^ t mmicmm-t^ c 1 1 pite-^-* § o 

CO 0 6 0] tXJiSiB^Lfc^^^SSJ^MMcOIalliSa, l-^-f 

n'e>?«-r>'F^>'X4tF^^:?'F-5>xi i<d2o® 
ns'jfiio a T^ffl t^^T-f-n^n^SAbfcsm^Q f 9 vx 

F^VX 4 F-7 F'^VXl l^^^bTfe*t\ 
50 [0 0 6 1] l^H®3T:&fflt,^#^ft^#t,^T20®F■5 

vx4s 1 i^mmt^iM-^. mmm-^mitotcibicit 
Fv-rr F^:xx 1 1 <?5#McD#i5i^^^^ < c t 

< « i: F vxft^i^Mft urLS'5i:v^-5 KS** 

^<Drcii>. S«±(i:2ffl<OF^>X4. 1 1 
^■r2>»^*. F'^-1">^F^>'X1 1 cD=i-i';l/<?5^^:?— V 

CO 0 6 2] L.*^U F^'f^F^^'Xl KD^^. 

mm'< V^^'^ >X3bVjN$ < ft 0 > ±X-Y -y 2 cQ 

X-f-y^V^HMIS^^^aRariSWK h z i:v^^§n< 1 M 
h z 7S«<75^igt!fco*i^{Ctts ^cD{gS^SS(OM#^ F 
^'r:/F^vxi ic[)i^fflil!{)^?)2^Mii:e33l^5<D*^ 

CO 0 6 3] CCDjS. _hlBmi~^6^mtMrH±, 

40 S©^g|MT{4=i>-r>"9-3 l^^iMLTF'^-rP^h^V 
X 1 1 ® 1 ^31' 4/ 1 1 a tlPlSJlJ L CWffiimfS^J^^ 

j^Sic^^UT f^-y:?" F ^VX 1 1 « 1 ^WA^P. 2 ^ 

2 ©x-r -y ^ V^^MiSia^ 1 M H z *M©M^ 
{^5 0 0 k H z fct,>d^!n<{fflaiSIS!tT"f)jfP$-a:fcil-a-fi: 
fetr-'Tfe. F^-Y^F^VXl l<Dl^fii|y!)-'5 2:^fia-^ 

u -fe •>» F/s;vx^3£iiws< wm.^ o TGa-r « z: 

50 CO 0 6 41 ^£Dfc46. ±l2^^teSi^MM«liIi^«fi)4i: 
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mi?xi'^y^>^m'f^^fft5-^±^tc^,i^&'r. F^^-f 
b^>x 1 1 fiD/vi/x=g-^ffi*:7igi[?(iiss3 o^mnic 

CO 0 6 5] ftrfe. :^mMi^±nmmmmmicm^^n 

mmM=? 6 (D^—:y:^y<D^-^ ^ >^^±x-r 

Sg«?6<DFW>S»±. ^X-r*v^«?2:6^^-^^ 

;tyL.T*^B^+n s e c iinriE<0«:jE5b^^n^) o 

c 0 0 6 7 ] c coj^^ ^ B tiiiJiBa-^ 'tuf ?)^cD5n < *x?;s 

:&o PVVM0J®IIhJS&1 2*^e)»JfflI/'^;^XC0*>'«^ft^ffi 
:/j^nTsb^^F^-ryF^>'X 1 l:6^a5^$nrU-tr^y 
F/^;l/X5b'?ffi:b^n^^'eti:M^tf. 2 0 n s e c(Dm 
ni^'^&O. U^^^y F/^;UX:^gttT|glfiX-<y^*T7 
(ffilljX-<-y^^?7<?:)A;jSSft'=?cm 
^n^^-^) 2 0 n s e c<0gn?5)'^feD^ 

(c, JBl)X-t'>yf-*?7:6^^— V^j-VLTi^^^fsi^SMInl 

^ejb'^^— V:t:7^^$-eti:fi?IJ^Jf2 O n s e c<DMtl 

CO 0 6 8] ^CD— 73T\ PWM$f!®i[Hl]S&l 2j6^&W 
/ VVX VM^:^?^^!!* ^ nT:^?^ &^X-f ^y 2 
A:^^«*^?SS^ nr^X-f -y 2 - >':t 
^STicm+n s e c(Dmnff&0. ±X'Y^y^*?2 
- >':^ >' b T;?5)^ 6 >' F V >'X 4 nr 2 

4 b tciKgK«llRl«!g??S^? 6 co F U-T 

C0069] hrcff^-Dr. PWM^JSHlUKl 2A>5;r>' 



(9) 0 0 0-2 6 2 0 5 1 

16 

CO 0 7 0] ±i2^*»AIMT^ti. 3tX-f *y 

^^^2. ra«m8SE^?5. 6. ff^X-r>y5^*?7cO 

^S-X^^y^^^^N^-^^'^^^VMO S VETtLtc 

F ^ V>^X^ . I G B Tm<Dm<Dmm<D7.-f -y ^^^^ 

C0 0 7 n ^^tc. ±9^^mmmmm<Dmm.m(Dmm 
CO 0 7 23 _hH2*s£m^fi3mi:. mmt}(DD 

C0 0 7 31 ^BtC. ±t3#*Mm%MTt5:. 
^y h Fn ^//^-^ ^-{^'(DmBmB C- D C n 

D V/ ^ ^ y'(Dm!»m d c — d c n ^ t<:aM 

20 com 10 (Dmmt^ ±Bm s l rem e mMBmm(D 
±fcS6U ^ ^y F :7 V— F n ^/s— ycQ^^;^ ym 

CO 0 7 4] mi OOHS&i*. ^X'<'y^^?2 7&^:^V 
>'F'7>'X4<Dl^r3Y;l'4 atcSK 
x^;l/^^«^. ±X^^y^«T2*^^->^-:7L.fct 
^ic^<7)#^^c3i.^^;l/^>&;>^-r> F'^>'7x 4 (DZ^i^mic 

CO 0 7 5] cl<7D01 0^i:^*r!ll^^. ^X^'y^*?' 
2 ^ - ^ M^c lel fflM^?^ 6 ^ ^ - 7 L 

TMIWSit*? 6 (?) ^ — "7 cDiSntei® ia*r ^ 

CO 0 7 6] 

X-Y^y^^?««^. :;«^^/F^vxo2:Mate±X>r 

y^^^^cD^—y^^zymi^mm-^^T^—y^yv. ± 
40 y^m'?<o^-y':^ymcmm-s^r^->:tzyT 

fcl^T. tuIBiX-f 'y^*?cD^«l5lSS^c»^SnrM 
la^X-Y *y f-^?^i&|gl&-r^©M^^;VX(0:d->'«^*^ai 
tr^tlfc ^ #tC>'^/l'X:^ffl^I'r^ F^-<r F ^ VX i:. 
C<D F'^'i''7h^>'XcD/^;I/X^S0:?-TtulBlRl»^^?^!^ 
?*±X-r >y -~ V^i- ^ tu ^ - y ^ 

V ^|g?5b^^ - V:t V Ufc ^ # tigEK:|5lffiMME*^ii 
5?— >:?^'7LTl/^^^T% :)<'YVF'^VX0 2 J^ffii^cP! 
MlSijS^^co^?— >':t>^cO}int^:/eiaL.T. l«IffiMMt* 
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CO 0 7 7] ei(?3cfc{c*o. mmmm^(D^- 

:7 CD ante ® H L T iwim^gs^?^ a ^ ass tc:;*:* 

^« <icDci:(i:j:D. igss^ar^tcsn^ y-fX^^^K 

ttflgcDffi^MD C— D C n^'/'t— ^^a^-r-SC 
CO 0 7 8] Sfc. iHiSSi&f'^(^)a**v>^v>?£a6. ffiM 

mw.^ -Y x^^SD c - D c 3 ^^-^^ <m^^^\cit 

[0 0 7 9] ^Stc. Bul5^;t:7ira/iEISSlcJ;oT^ 

LOO 8 0] Setc. ±X-l'-y^*?«02i->' ■ ;^7>&M 
Wr5^Jffli/Vi/X<o:t>ai*«f (^tvM^Offi:^!^) {«: 

fcAn^^ 1 — T-Ad?— ;i'iHr^^;><-Y>'h^vx© i^ffll 

^ (SiJai-'^;I/X©:t>'«^ttj;jI^) fcK^X'T'y^ll? 

fi^fcS^LT F^-Y:^ h •7>'Xc0ffi;^j^7' -y :/-r ?.«R3 

3iE^i-;*c^>S.ffl:^j>gr F^^-YX h5>>X3&^e>¥»J*7IK&lHl 
SS-sm^-^^o CiOCi:T\ ^X-i'-y^*?*''^!-^' 

CO 0 8 1] 5 etc. raffl3gi?ft^?<OA;'3^S««?Sf* 

:?->';t>'milcS§|gl6X-)' •yg^«?^fflL§[f?^< 

<ii:T'isi^M5s*^A'«^->':t7*nsM;3gfcL. mm 
X'T -y g=-«?^ ^ - v* i^%mt^ F^-r 7" F ^ ^x® 

/l^l/X^jKffTSa&X-i' ^'^^?tc4n^-S/1;l'X«P[|£ 



(10) #M2 0 0 0-2 6 2 0 5 1 

;« 

F^vx*^6ffi:*j*ti^/^;i/X©>'^;i'Xi|iAm^«-&fc 
fei/^Tfe. iig*K:gM>x-i'-y'^*?^^-:y;i-:xSi3-. 

x-r -y - v^- v-r ^Mfc rams^ft*?^®^ 

CS 2 ] m 1 jl3£0^i®^SliFK^^:i^«2©gififfi 
C03] ^fi^MDC-DCnv/^— ^©mzjIif^^C^ 

[0 5] 4 cr)|il8&itJ«r)/^;l/XfflMi£|llK«0l&f^|g?^<D 
C06] iieig^DC— DCrJV/^— ^<:D^4§^S£J^ffiC»J 

[07] msmii>c-Yic:2zy;'^-^o:>'m5mm^mm 

CS8] ^SiDC— DCnv/'?— ^fCO^C^figm«i0!I 
[09] SSl^MDC — DCn>y^-^om7||S»^BIM 

csi 0] y^-^f'^^y^jui/f's—'^^^'fnm^miic 

-D C 3 V/^-^f <DI^SSm®,ef!l^^-riHlKllT'^^o 
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2 ±X-Y-y9^*? 

4 ;>{-i'>'F'7>X 

5 iHWfi^*? 

6 IBIffiSM^? 

7 Jig»x-r:y^^T 

10 (10 a. 10 b) mtjm^ 
1 1 F-^-fXF^VX 

40 3 0 ^m:^ymmm^ 

4 0 !»n^il^f^[Hl!@ 
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